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Electrochemical Characterization. r-PEDOT and PdOx/PEDOT films were deposited on the disk of GC disk/Au ring rotating ring disk working electrodes (disk area = 0.2475 cm 2 , ring area = 0.1866 cm 2 ; Pine Research Instrumentation) and transferred to a three-electrode cell directly from the water bath following the preparation described above. The r-PEDOT or PdOx/PEDOT working electrode was accompanied by a graphite rod counter electrode and standard calomel reference electrode (sat. KCl, +0.244 V vs. NHE; Hach). All experiments were carried out in a glass cell, controlled by the MSR rotator unit and WaveDriver 20 Bipotentiostat (Pine Research Instrumentation).
For cyclic voltammetry (CV) studies, the potential of the working electrode was cycled at a scan rate of 50 mV s -1 (beginning in the cathodic direction) with no rotation in 0.1 M KOH. The electrolyte was bubbled with pure Ar or O2 gas as noted for 20 min. prior to the experiment and blanketed throughout. For comparative CV studies in the presence of O2, the films were cycled 10 times in Ar prior to bubbling the electrolyte with O2 and proceeding with the same film. The active electrochemical surface area (ECSA) of Pd species on the PdOx/PEDOT electrode was calculated using the integral area of the oxide reduction wave (Ep  0.6 V vs. RHE) in the CV according to Eq. S1 and Eq. S2,
where Q is charge,  is scan rate, E is potential, and I is current. A standard reference value (Qr) of 0.42 mC cm -2 is used for the charge density associated with a monolayer coverage of O on Pd. prior to analysis. Half-wave potential (E1/2) was calculated using limiting current density defined as the measured disk current at 0.2 V vs. RHE; onset potential was calculated using the tangential method, as previously reported. 
where j is current density, jlim is limiting current density, jk is kinetic current density, F is the Faraday constant (96485 C mol -1 ), C0 is the concentration of dissolved O2 (1.2 x 10 -6 mol cm -3 ), D0 is the diffusion coefficient of O2 (1.9 x 10 -5 cm 2 s -1 ),  is the kinematic viscosity of the electrolyte (1.1 x 10 -2 cm 2 s -1 ), and  is the rotation rate. 3 ORR kinetic current (ik) was calculated using a limiting current (ilim) value taken at 0.2 V vs. RHE from the background-subtracted id at 2500 RPM according to Eq. S6:
Specific jk was calculated from ik using the ECSA (1.05 cm 2 ) and average mass loading (3.185 g)
of Pd species from CV studies and combined quartz crystal microbalance/elemental analysis, respectively.
Stability of the 20% Pt/C and PdOx/PEDOT electrodes was assessed by electrolysis at 0.8 where n is the harmonic number, f0 is the resonant frequency, q is the density of quartz, and q is the shear modulus of the quartz crystal, which simplify to the sensitivity factor, Cf (0.1834 Hz ng -1 cm -2 for the 9 MHz crystal used here at 20 C).
X-Ray Photoelectron Spectroscopy (XPS)
. X-ray photoelectron spectroscopy was performed with a Kratos AXIS Supra instrument. Base pressures were less than 5·10 -9 Torr. Excitation was from a monochromatic Al Kα (1486.7 eV) X-ray source operating at 75 W for survey spectra at 160 eV pass energy. For high resolution spectra, the X-ray source was operated at 150 W and a 20 eV pass energy was utilized. The analyzed spot was an elliptical area of 300 x 700 microns. The sample electrodes were grounded, however, to compensate for differential charging effects, charge neutralization was achieved using low energy electrons supplied from a filament above the sample.
Data analysis was performed in CasaXPS.
Inductively Coupled Plasma Mass Spectrometry (ICP-MS) Measurements. Approximately 300 mg
PdOx/PEDOT samples deposited on a GC electrode (on SiO2) were removed from the electrode and digested in fresh aqua regia (1 mol HNO3: 3 mol HCl). The digested solutions were then diluted 100-fold with 2% nitric acid. The diluted solutions, along with palladium standard solutions, were analyzed using a NexION 350D ICP-MS instrument (Perkin Elmer) utilizing germanium as an internal standard.
Scanning Electron Microscopy/Energy Dispersive Spectroscopy (SEM/EDS). r-PEDOT and
PEDOT/PdOx films were deposited on GC electrodes on SiO2 substrates. High resolution SEM imaging was performed on a FEI Nova 600 Nanolab field emission source microscope using a through lens detector. EDS mapping was acquired on a Tescan Vega-3 LMU Tungsten Filament microscope using a TEAM EDAX Analysis System. All samples were sputter coated with platinum prior to SEM/EDS analysis. (Fig. 1c) . Extending the anodic switching potential to 1.5 V vs. RHE results in the onset of irreversible anodic current at ~1.4 V vs. RHE (A2), corresponding to concomitant oxygen evolution and oxidation of Pd to Pd 4+ . 4 In the cathodic scan, C1 is shifted positive to 0.7 V vs. RHE, and the C2 wave is again observed at 0.3 V vs. RHE in the first scan and stabilizes at a potential of 0.5 V vs. RHE in subsequent cycles (C2'). 
